Invasive electroencephalography in mesial temporal lobe epilepsy.
Invasive EEG recording of spontaneous seizures and correlations of findings with histopathology have defined a characteristic set of electrographic findings in medial temporal lobe epilepsy. The presence of periodic spikes before seizure onset has a significant correlation with reduced CA1 cell counts. This phenomenon is followed, in spontaneous seizures, by 13-25 Hz discharge in medial temporal lobe structures. Temporal neocortical seizure onsets have significantly faster frequencies than hippocampal onsets; hippocampal ictal onset frequencies also vary more often than neocortical onsets. Although hippocampus or entorhinal cortex are involved to a variable degree, the periodic spikes are more consistently seen in hippocampus. Sixty percent of mesial temporal ictal onsets initially propagate to the ipsilateral temporal neocortex. In another 30%, the initial area of propagation is the contralateral hippocampus, to which propagation occurs before involvement of the ipsilateral or contralateral temporal neocortex. Time to propagation of the seizure to the contralateral hippocampus is lengthened in direct proportion to CA4 cell loss, suggesting a role for CA4 in this process. Long interhemispheric propagation times are associated with good surgical outcomes and with the presence of mesial temporal sclerosis. This article also discusses correlation with hippocampal slice physiology, and significance of these findings in understanding the pathophysiology of medial temporal lobe epilepsy.